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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
filtering method/device which can perform its 
satisfactory processing to the images. 

SOLUTION: A main signal S, i.e., the density value of a 
marked pixel, is led to a vertical contrast extraction 
part 11, a horizontal contrast extraction part 12 and a 
filter arithmetic part 41 respectively. The part 11 
extracts a contract Cy in the vertical direction, i.e., 
the vertical scanning direction of images, and the part 
12 extracts a contrast Cx in the horizontal direction, 
i.e., the horizontal scanning direction of images. A 
vertical table reference part 21 and a horizontal table 
reference part 22 outputs the outputs IDy and IDx 
corresponding to the contrasts Cy and Cx respectively. 
Then a weighting coefficient set selection part 31 
selects and decides the image filters suitable to both 
outputs IDy and IDx. A filter arithmetic part 41 
smoothes the images based on the selected and decided 
weighting coefficients of both filters. 
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3Vh7^ htttti^l W«&0>BJj£S*|n]-CS>* 
* httttlffil 2 -CM:, H«a>±jfe3lE*lPj-C«>6«*lPlO 

^#B«2i, «*iPi^-y^#fia«2 2-ctt. -t*ve 

> h7^ MCfSCT I Dy, I DxjftSUjyjSix*. 
^LT, S^WltftR-fey h»R«3 1 "Ctt, I Dy, 
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ttE«^K3»-c*Ks*ifcm*»it«ft^a« six 

fcU&:7 yu* &JBv*TfltrEttBW*©a«flt*a5JE't" 

y 

mt-rzm&yj^* v ^mm* 

fcBfc7 -f yu* i^r h*e& e ja*<o»«fltS:8E3Ei- 

fif 5 3 fcE«W>3$«-C*>o "t\ 

BflE«»*3fe*«Mu *9Ett»o*lpHcov^-C(0=ivh 

[000 1] 

v^yu*^, Xte^coffceo^ma^^bixST^ 
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[0 0 0 2] 

[a*oftfS] a*J:9K«<D7-f/u^y^i/lcfflv^ 
ix 5 B& 7 -f yu * ic tt , fc 7 -f yu^ t MMRfc 7 ^ A- 

SSISi- 5 d t »c J: o T Sittott SftH fc?!5 7^^f 
io [0003] spSfkftiatcjioriiittKoy^Xfig^SrSfe 
5o 0 1 1 «5llflfc7-f /i^^ii, 5 x sco-^r h y ^^^co 

^ -f /u* <o&@ u& t ^co^yzis^icfij oar bttfcm 
20 scims. 

[0 0 0 4] 

^o^ktt, ^iJ^^ D p^^l : U<^g:T$^:Xv^6o 
[0 0 0 5] lf«©^»{b-t-5ffl«S:*#< U 

ry-f Xoailfil«i*SrSi«>J:5 tt5fc, -t^tc^cr 

30 [0 0 0 6] iKRHfcfc^TfcSfrfcfc 
[0 0 0 7] 

^tfcot, *&3SStftT?fc5ffi@iS*t*«)ac«iii* 
40 ^mxa^, h?^ hic^c-c, H«7-f^^<D* 
nt, «»*fixa-c*K*nfc**f*«-«»i 5 iBffl 
57-{/^ y v^xaisr«x.rv^5. 

[0 0 0 8] 2 lcE«<0»Mtt, 2 »:5c»<£l2:*5 

X^Sr^i-S&aSrtf o W*« 1 tcE^o^ifeTfc 

50 ffiRRSlStt, m^o^f^l-o 
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[0009] «*3B3JcE«©*Wrt:, m^y^^9x 
»i«affl £ nfcu« 7 ^ /u^ & s u^^sgffi 

*r«3S-T6:7-<vu* y :^#Rfc «r«*T^5. 
[0 0 10] H*3S4JCEttO«Wtt. 2»5cWftl£* s 

or, ^ fwu*ri4, aeir*ojfi«iif*» 

v*-cg>= v h7^ Mcjsxt* MRoarrRHco^-c*©* 
a*4«*f*it«*o»*«r**tW*3E-r***«r*A/ 20 

[001 i ] 

KBO±««filcO--«^ov^XRM-rS. Hill, CO 
-e^5o iS*AA«l 0 Of*, A*^*-r^-ftifoJ:5 

0^$to&£ix3 o ^LTHfcf*— *f4m««iS«2 0 0 30 

«)J:5ftlir«m*«3 0 0lctH*Six5. ^tt^^ 

LTf5&$*v5o ft*5. WRA*ffll0 0. Btt^Sffi 
2 0 0, i3j:tfW{ftm*«3 0 0{c»L-C^-<u— 
/^SOlM^m^Sfcfcl;:, »fPA*«2 0 1 
Ra*«2 0 2 fctfRttbttT^*. WlftteaSW 2 

o o ic(4ili*7 ^/^!)y^2 5 0 asRtf- ?>ixr is 

[0 0 12] <ll*£>:7-f/l/* y y^lOlg>mX 40 
n (m, nl4 2£l±<Dg&) h y * **0>!Hfe:7 -f 

{fc-***Mb* «: 5 tea Sr 7 -f ^ y v i/ 1 v ^ 

[0013] B2tt, W*<D7-f /u* y >?<DW.W&^ 
-TRMH-CfeS. (3 2 (a) fc^-T!f«nc*tLTX# 
ft «r^**arftkU Y2?ft <tt*fl) £I<J 

^*rS]ir It iiB*rfcfc:te3#ft<oili* (asm 

<c V >^<omn, i2 (b) ICTF-Ti: 50 
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(b) <omxn* s x 50-^ k y ^^^(oijft^^/v^ 
%x e>ixfc»*f*(t«»(vS^^Ttta »*o poss 

fctt £ a S iU^ O P <D 7 w 9 i: + 5 • 

[0014] -*-<cfr*>, Mfe7 * /v^ F *s|SI 3 iZTF-f X 
Ott (2m+l) X (2n+l) O-fr-f X(0^r hi) 9 * 

(x, y) jcffiR-r$aBiii*ic:«'-*-s7-f/v/^y 

V ^£?to <bix 5 7 -< /U* S ' * y (4, 

[0015] 
ISl] 

n n 

. Z . Z k i j - SxH ,y+j 
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. L .2 k ij 
i=-m j=-n 

[0016] t/jr^o -r-c\ s* 7 nffimi&<Dmm 

(x, y) JCffi«i-*li3(IO»ftfl[-C«>S. . 

[0 0 17] fc*3, B3(C^-J-ll«7>f/U^IC*5V^T, 

&n?izto<omsMk7 4^9 -rftt>h. m*tt 

««RR»ttd*W«7 >r yu^r otttt ^ afc 
[0 0 18] <lS*7-f^y ^^36«>»:lc, *a>S§ 

w<Dmfa<DMmT*foz>mi&7 /^9 y >^s^o^x 
Rp^-r^o ob 4 h\ z<D^m<omm(om^i7^/^9v> 
rmu&TF-tm&Mx-hz. z<Dm^y^^9v>^m 

w0^m#st4, ^rs]3^h7^ batuasi i, 

rsj=i> h7^ Mfttaai 2, 7-</^*3J«4 i tcWd* 
[oo.i 9] ^^y^^ hfflttJ^si i-ett, 

[0 0 2 0] 
[R2l 

Cjr= I Yll — YL I 
[0 0 2 1] lcJ:9«*G)=>h7* hCy£r#«t>5w 

2^ciov^rt>, B««)^3fe3ic*iPi-e*>6fli*iPi (x* 
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[0 0 2 2] 
[&3] 

C»= I XL-XR I 

[0 0 2 3] btiZo 

[0 0 2 4] ^ZT% ±ifi«H*W<yl/YU(i. (115 

(a) *c^+J:5*ci£aiir*o±WlcB»i-sli*P i 
(OSgli: Ltfcfi^U 135 (b) JC^i"J:5^tta 

■Cfcfiv\ wOJ:3«cilii*^)»a[«Sr5S«lffi* 
(c) tc^-Tiptc, ttaii*<o±«oa»oiii*WP 

g i <omst&<ow-mm^mnt:±j&mmm^^Y\} 
(a) ic^i-wair* p 3 , P4 P P2-et>&v^u m 

5 (b) lc^rttaiB**»b»iii*«lixfclii*P 7, P 

8. P6-CfcAV*U 115 (c) tC^i-li^PG3. 20 
PG4, PG2<OSftiftfl[XttEfjBBfl[-etftv\ 
[0 0 2 5]— Z2> h7^ has*&i*4:^5 - 

FSr*«>SwiJcJ:-3-CigEaiii**5|iftfcoifoJ: 

[0 0 2 6] ^tt, B*fla>'l'7^ hSjffi&l 1 T? 
»feJxfc«*lfi]3V h7^ hCytt«E*(Pl^-y^#» 

2(C^^>iX-5o ^*H»2 1 

^u#fla«2 2 ftif«)|B««(*S:«^T 

irtcfc^ A^fc£i8;*fa=:/ ^Cy;K^2«;* 
rS]=I> h7^ hCxtC^-TSffi^l I DyXttIDx«r# 

So 

[0 0 2 7] H6 (a) tt«Wft^-X/U#J«ffl2 1 tC 

««:^i-ia-e*>?), mm (b) ttfltfripj^-y^sft 40 

2 2JCiott6A^I («*|Rj = >^h7^ hCx) iffl*I 
DxOHflR£^i-H-CfcS. C0J:5 4AAfcBi*0B 

(a) , (b) lZ^-t£ 0 fC^ftlCO^T^^ft^ 
0V^t) = yh7^ hCy, Cx*S/hStM5aftiMj3ix6 
IDy, IDxOfitt/h*<, 3yh7^Fi^^<45 
ISJflDy. IDx«|j:^#</j:5 0 fV^Kfl & 
IBW5i{fc(Dx y v?fl»-efc5»*lC(i I Dy, I Dx 
<offiii*:# < ft 9 . lH£to¥Sft&#T*fc5^lcte, 
IDy, I Dx<D«ttt/hS<fcS. ^It^l^f-^ 50 
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#ep.A2 isu : ei^rpjx-y/i-#^2 2-e»e>h,fc i 

Dy, I DxttB*f=h*«»ir y HRS3 1 iciltfeit 

[0 0 2 8] 13 6 (a) \Z7f1-£0\Z.WJ$\<O& 

* hCyiWSI?— KOtfJlPSr^-rrfctcai* I DyOffij&s 

iro*#<ftoTv^<Dic*tL-c\ S6 (b) \z^-r 

Wttf+iSS-CW^rfe?). £blc, T2j WtttfavK 

h7^ h^raoTt, et#ft<Otti;*i 
I Dxli, «*fpj<Dffl* I Dy<£ «9 fc*S < *S»&* 5 *> 

(«*IpJ) iH** 

IpJOR^»9 AS|B«Oiii*3flSiej||±lCiE3?>JSixfcCCD 
ft ^Oi&Kjffilfl \z J:ot^gCCD7>fvt 

tkih-ts. c©J:3ft3£«K:*5^Ttt, Mjfe**^^ 
tt / w xit i hi? r £ \z mm.-t z> ^M^xfa \z urn 

{t»31S:iT5C^3ft s H[*LV^«>, 13 6 (b) Oct 5 
****lp)tc(±/hS ft I DxtaWSi-* X o C-Tixrtrfi 

[0 0 2 9] ua>u ±j£S*ft*C/^X©#tf»*tf 
ftlMfrfrt-l*. 13 6 (a) OiBE*lPl<OttS* I DytIP]« 

#Wl6j<Otij* I DxtCO^Tt^ V h7^ hCx^tJ 
I*— JEOtMn&^-T r i twttS^ I Dxco^d 5 1 fo^t 
<ft*J;5[cr*U*&v\ 

[0 0 3 0] ifclC. «^f*Jt«ft-fe y 3 1 

t^Ttt, xyu#flBttd*e>ae>m:< s i Dy, i 

^ey ftif<DEttttasRitfeftT*3 9, ^^l2«asi-tiA 
fc ft5 I Dy, I Dx*C»ffi-r5#a*-f+»t«*i s E« 

[0 0 3 1] 13 7 ti, h3«ffllc*5V^ 

<offl3flS*# < ft 6 ^ , *-Dzl»e>«*lPlJC«ix6fi^f**t 
«»(4/hS<ftS. i-ft^^W^lPllitta^ ^7* 

»{bSix5«*X«i«^v^36S/hS < fts. i§]«ic i Dx 
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*\&S/hS<45. 4*\ Hlt7-f^^<DW9ST&*tfc 
fi^tt(t«Stf s roj totfLfttt* 7 4fr*v>7tomtz 
II LTtt*»4ffft-e4v* - t US: i fc^ 

[0032] tfjxrf, aarfij^— ^/u#BB»2 i-e#& 

iXfclDytf r 3 J -C^>t? . «tfrlpJ^-^#HR«2 2 

-e#e>*tfci Dxd» r i j -cfes^tcte, @7i:^t 
Hflfe7-fy^F l 3is»«SixS. w<0SHfc:7-f /u* F 

h7^ hiS**V^»& (I Dy=3, IDx=3 0^) 

8«©S*it3^h7^ ( I Dy= 

1, I Dx= 1 <0&&) H7tC^i-lf|ft7-f/U^F 

[0 0 3 3] H7 twtaft51l«7-fyu^<0««: 

\^izm&7 4 tm«vt>*> . fa, flew** tic 
b&*%<teztm&7jsi'?(om%)tem& 

/hS<ftotV^, ^UH8 0l«7-fWtt, ID 
y=3^oIDx=3 <DM&L7 ^;^F3 3 <D^f* % *f 
»47*/u*iNf xauw*#fc4oT^5. 8oti 
ft7^;^F3 3*sil*Sixfciif«ft03is'^ft»^tt, 

£45. 

[0 0 3 4] tlt7-f^8*«4 1tt:, «^f*lt« 
ft-fey F31RS3 l*»e>i£e>ixT< 

46. tLt, ^^^^(Cfn v O^^(0^lS^Otij 

twirtcio T W«fc±f*:fc*t lT7-<;Hj ^#yiJ&s» 
Tf5o 

[0035] co^^ftasiiWfiict-rswticj:??, m 

4<, *fcW«o¥«ft«»»cov^ttJ:<J*#/j:^ 
[0 0 3 6] h7^ FSrsB^fcwirlcJ: 91 
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[00 3 7] <aE»«>B±<DKM^t5V^-Ctt, i®»<0 

y >r x»*sr g ft t r 5 sp»{k7 -f ic§i-r 5 t^-e 
h^tttK m&<o&nmi&ntot-tztm<k7 4fr9 

f+lt«»-fey K3BRB3 1 XXfibttZ I DyXtM Dx 

ics^st ^ria 9 tc^-r j: o tmvk7 4fr* *$m* 5 c 
■r*7-f/u^^>rxii**<4?)* =>h7^^x 

[0 0 3 8] w©XlfcO»flS^LfciB«ft7-{A' 
fls«*Ucfc, W«o»flE»k:o*4v^a4«»(cov^ 
5ci*S"C#5. wO»£*imu 6WrS](0=i> 

h7^hCy, Cx&*.%<t£Z>\zW^xm&7 4;\>?<D 
*Sb^Xi?**<49, 3>h7^FCy, Cxtf/hS 
< 45fcll«7-<^^«)«'J»1^>f Xtt/hS < 45. 

[0039] iiaottwtcisv^rttKterrpi^-^ 

^#flB«2 1 X/u#flB«2 2T#^>tL5^r 

tt-etUBffi* I Dy, I Dxii, 13 6 (a) , (b) \Ztf 

T£ o \z r i j , r 2 j , r 3 j o3ffl:Tfeofcdv ~ 
^x$r[2!l0 (a) . (b) \z^i-£ 3JC3ffi^_b(D#S 
30 D^5J: El 7 5 4 9m<om 

&7j/is*&hb tcRWSrff o Tifi&K4iB«7 Sr 

[0040] *fc, wix*T?ttii«o«*rRifc«*fii^ 

46*fi-C*)tLtf Av\ 

[0 04 1] hOagtmcoV^kl& 
*|SJt**lPlJCOV^T2ft7C»4=i> h7^ h^^^/t 
40 riS, C.CD74 VfeVf"*"C»feJx5 l^TC^li^twO 

[0 0 4 2] 

50 ffl*nfcli«7^^^Srfflv^Ti£BW*<o»«fl[Sr3E3e 
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[0 0 4 3] »3fc«2XlMfclB*o»WKJ:*itf* a 

(B 1 1 wO»W©H«OJBffiasSWI ^K^KBco^fr 
[El 2] Mtfc©7-f yu^ y v^o«H*^-rKMI2"C*> 

So 

[04] r<0*«oK*OJBttOH«7-fy^y ^^3S 
Bfr^"*1IWcB-C*>S. 
[0 5] ±5S«iB*^/i4PtttMi-6fc*<OttWH"C 

[B6] «E*lRlx--X^#fi8»i:«*[Rl7 t -X/u#flR« 
K#l*5A*fcHi*oH««:**-B"e*>5. 
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[B9] S*{*tt«R-fcy ha»fflic*5V^r#e>Jx6Si 

[BIO] «*|fil^--X/u#flafflt«*|S>)T--X/u#flB 
ftlc&tt 5 A2) 1 ffi^iog|^$:^i-B-e$>6o 
[Bill ffiSSOBfc^-f^^o-Wfr^i-BTfcS. 
[*Mr<OlWi] 

l l K*fi3Vh7^ HftttiB 
«*r6j3>' h7^ httttffi 
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